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Abstract

Prescribed fire is a critical component of Army wildland fire management
and prevention, range maintenance, and ecosystem management. The U.S.
Environmental Protection Agency (EPA) sets policy on controlling emis-
sions from prescribed burning that is complex and still evolving. States
have implemented EPA regulations and policy by developing their own
regulations, Smoke Management Programs (SMPs), and State Implemen-
tation Plan conditions. A wide array of guidance for developing SMPs is
available, along with tools for managing prescribed fire emissions. This
information and many of these tools are applicable to Army installation
management of prescribed burn smoke emissions. The Army already has
the basic framework for developing SMPs within the installation-level In-
tegrated Wildland Fire Management Plan that requires information on
smoke management. However, this work discusses and recommends an
approach for developing complete Army SMPs that align with the required
elements of state/tribal SMPs. It is also recommended that a great deal of
flexibility should be allowed in the installation-level SMP to account for
variation in an installation’s need to control smoke emissions and to meet
state regulatory requirements.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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1.1

Introduction

Background
111 Definitions and authorities

The “Interagency Strategy for the Implementation of Federal Wildland
Fire Management Policy” (National Wildfire Coordinating Group [NWCG]
2003) defines a wildland fire as any nonstructural fire that occurs in the
wildland. It also defines wildfires and prescribed fire as the two types of
wildland fire. A wildfire is defined as any unplanned ignition as well as
planned ignitions that are declared wildfires. The wildfire term applies to
all unplanned ignitions including events formerly termed wildland fire
use. A prescribed fire is defined as any planned ignition and is sometimes
also referred to as a controlled (or prescribed) burn.

Army Regulation (AR) 200-1 includes similar definitions and defines a
wildland fire as “any non-structural fire that occurs on unimproved
grounds. This includes wildfires and prescribed fires.” AR 200-1 defines
prescribed burning as “the skillful application of fire to natural fuels under
conditions of weather, fuel moisture, soil moisture, etc., to allow confine-
ment of the fire to a predetermined area while producing the intensity of
heat and rate of spread required to accomplish certain planned benefits.
These benefits may include all, or one or more, objectives such as silvicul-
ture, wildlife management, grazing, hazard reduction, etc. Its objective is
to employ fire scientifically to realize maximum net benefits at minimum
damage (if any) and acceptable cost.”

Army use of prescribed burning as part of an ecosystem-based land man-
agement strategy is also mandated in Department of Defense Instruction
(DoDI) 4715.03 (DoD 2011).

1.1.2 Army land’s need for prescribed fire

Prescribed fire is a critical component of Army wildland fire management/
prevention, range maintenance, and ecosystem management. Prescribed
fire is employed by Army installations across the United States to reduce
the frequency and intensity of wildfires by removing excess fuel loads.
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Range maintenance is enhanced by protecting training land assets from
fire damage and developing lands suitable for training missions. In addi-
tion, fire-dependent ecosystems benefit from prescribed burn programs
designed to mimic fire events previously provided by natural events.

Fire-dependent ecosystems are found across the southeastern and central
United States, as well as portions of western United States; these ecosys-
tems represent approximately 1,500,000 acres of Army training land and
occur on 50% of all Tier 1 and Tier 2 Sustainable Range Program installa-
tions. Installations charged with sustainable management of fire-
dependent ecosystems strive to implement prescribed burns at intervals
that not only provide safe, accessible, maneuverable, and defensible range
conditions necessary for mission training, but also support biodiversity
and threatened and endangered species (TES) recovery. The Army report-
ed 213 distinct TES on-site at 101 installations in FY10 (U.S. Army 2011).
Many of these species are directly or indirectly dependent on reoccurring
fire to control their habitats. The Army has a strategy of sustainability for
applying a community, regional, and ecosystem approach to managing
natural resources. This approach is described in The Army Strategy for the
Environment (U.S. Army 2004). This strategy reinforces ecosystem-based
fire management, which is a critical component of sustaining U.S. military
missions.

1.1.3 Army uses and challenges

Challenges over Army use of prescribed fire for ecosystem management,
forest health, fuel load reduction, and safety measures will require an in-
creasing amount of coordination. Coordination of competing interests or
mandates will be necessary to meet more stringent air quality standards
while meeting regulatory requirements which may require prescribed
burning for habitat requirements of endangered species or ecosystem
management such as the Endangered Species Act. Because prescribed fire
prevents potentially life-threatening wildfires and habitat destruction, it is
imperative that prescribed burning be utilized as a tool. However, in-
creased coordination is needed to ensure a balance is found between
sometimes competing legal requirements.

Disagreements over Army use of prescribed fire will become increasingly
pervasive due to public encroachment near military lands and the lower
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allowable levels in Environmental Protection Agency (EPA) air quality
standards for fine particulate matter and ozone. The Clean Air Act and its
amendments also impose restrictions on or alterations of Army prescribed
burn programs, potentially creating a number of negative consequences
for military training.

Failure to manage the Army’s necessary prescribed burn programs could
result in direct impacts to the training mission including restrictions on
the time, frequency, and location of training-land use; loss of desirable
training-land characteristics; increased risk of wildfires; and greater risks
to the health and safety of troops and the public. Indirect impacts could
include increased risk of wildfires spreading off-installation; reduced abil-
ity to meet Endangered Species Act compliance and recovery goals; in-
creased costs due to loss of effective management strategies; and loss of
prescribed fire as a highly effective tool for management of biodiversity,
forest health, tick-borne diseases, and invasive species.

Thus, effective management of Army prescribed burning must strive to
maximize prescribed fire’s benefits while minimizing environmental im-
pacts and consequences.

114 Using a smoke management plan

This report describes how a Smoke Management Plan (SMP) should be
developed to document coordination with installation personnel and ex-
ternal state and local agencies. SMPs should be integrated with other in-
stallation planning such as the Wildland Fire Management Plan, Integrat-
ed Natural Resources Management Plan (INRMP), Integrated Cultural
Resources Management Plan (ICRMP), Range Complex Master Plan (part
of Integrated Training Area Management), and Real Property Master Plan.
The SMP shall employ best management practices (BMPs) for burn prac-
tices and procedures, and it should document smoke management meth-
ods employed and information associated with prescribed burning activi-
ties. By following the SMP or BMPs, installation staff should be able to
provide state and federal EPA staff with the needed information and justi-
fication required to continue prescribed burning on installations. A stand-
ardized SMP could be used as a stand-alone document or as a component
of installation land management plans.
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1.2 Objective

This work was tasked with determining regulatory guidance and require-
ments for prescribed fire emissions, providing available smoke manage-
ment resources that could be applied to Army prescribed burn smoke
management programs, determining current Army requirements for pre-
scribed burn smoke management, and developing recommendations for
Army installation-level Smoke Management Plans (SMPs) and best man-
agement practices (BMPs).

1.3 Approach

The approach consisted of a review of EPA and state policies and require-
ments related to emissions from prescribed burns, a review of mostly
online smoke management guidance and tools that might be useful to Ar-
my prescribed burn managers, a review of Army requirements for pre-
scribed burn smoke management, and recommendations for Army instal-
lation-level SMPs and BMPs.
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2 Regulatory Basis for Managing Smoke
Emissions from Prescribed Fire and
Development of Smoke Management
Plans

Wildland fires contain emissions of concern including greenhouse gasses
(GHGSs), photochemically reactive compounds (volatile organic compound
[VOCs] and nitrogen oxides [NOx]), and particulate matter (PM).
Emissions from prescribed fire are made up of a complex mixture of
carbon dioxide (CO2), water vapor, carbon monoxide (CO), coarse and fine
PM, hydrocarbons and other organic chemicals, NOx, and trace minerals.
Smoke composition depends on multiple factors including: fuel type and
moisture content, fire temperature, wind conditions, other weather-
related influences, and whether the smoke is fresh or “aged.” Different fuel
types can produce different compounds when burned because they are
composed of varying amounts of cellulose, lignin, tannins and other
polyphenols, oils, fats, resins, waxes, and starches.

The Strategic Environmental Research and Development Program
(SERDP) funded two projects related to characterizing air emissions from
Department of Defense (DoD) prescribed fire.” The project, New Tools for
Estimating and Managing Local/Regional Air Quality Impacts of Pre-
scribed Burns (RC-1648) concentrated on DoD installations in the West
and Southwest (Miller 2013), while the project Advanced Chemical Meas-
urements of Smoke from DoD-Prescribed Burns (RC-1649) concentrated
on DoD installations in the Southeast (Pacific Northwest National Labora-
tory 2013). Both projects included detailed emission data and emission
factors for a wide variety of plant types and chemical species in plumes.

* Detailed information on both projects including links to their final reports can be found on the SERDP
website at: https://www.serdp-estcp.org/Featured-Initiatives/Conservation/Fire/(list)/1/.
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2.1

PM is one of the principal pollutants of concern from prescribed fire. PM is
either emitted directly or formed as the smoke plume interacts with the
atmosphere while it travels downwind. PM is typically a mixture of both
solid particles and liquid droplets. The size of particles affects their poten-
tial to cause health issues. Smaller particles, less than 2.5 micrometers
(PMz25), can be inhaled into the deepest recesses of the lungs and have
been linked with a variety of immediate health problems such as burning
eyes, runny nose, illnesses such as bronchitis, and chronic health issues
such as heart and lung diseases. Larger particles can irritate the eyes, nose,
and throat.

Particles from prescribed fire smoke tend to be very small. The size distri-
bution of PM can vary dramatically depending on conditions but in almost
all cases, the majority of the emissions will be less than PMz2.. The physical
and chemical processes generating secondary PM create very small parti-
cles that will be in the PMzs range. This particle size distribution is also
near the wavelength of visible light (0.4—0.7 micrometers) and therefore
smoke particles are very efficient at scattering light and reducing visibility.
The visibility reducing properties of smoke can create extreme safety haz-
ards when concentrated smoke plumes drift onto highways. Visibility re-
ducing plumes from prescribed fires also leads to complaints.

Requirements that limit the amount or effects of prescribed fire emissions
are established to prevent exceeding National Ambient Air Quality Stand-
ards (NAAQS) or to comply with regulations stemming from the Clean Air
Act Amendments of 1990 (CAA). The NAAQS standards that most directly
impact prescribed fire emissions are PMzs and ozone. Regulations that in-
fluence the management of prescribed fire emissions include the NAAQS,
the Regional Haze Rule, and the Exceptional Events Rule. In April 1998,
EPA issued an “interim” air quality policy on wildland and prescribed fires
(USEPA 1998), available at: http://www.epa.gov/ttn/oarpg/t1/memoranda/firefnl.pdf).

National Ambient Air Quality Standards

On 21 September 2006, the U.S. EPA issued a suite of NAAQS for particle
pollution. EPA strengthened the 24-hour primary PM2s standard (fine PM
< 2.5um aerodynamic diameter) from the 1997 level of 65 ug/ms3 to 35
ug/ms3, and retained the annual fine particle standard at 15 pg/m3 (49 CFR
50, 2006). On 14 December 2012, the U.S. EPA strengthened the annual
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health NAAQS for fine particles (PMzs) from 15 pg/m3 to 12.0 pg/ms3 and
retained the 24-hour fine particle standard of 35 ug/ms3 (49 CFR 50, 2012).
The agency also retained the existing standards for coarse particle pollu-
tion (PMuo).

Since the majority of PM emissions from prescribed fires are fine particles
(PM25), prescribed fire has been a source category under the scrutiny of
regulators when PM2zs NAAQS is exceeded. In some states, prescribed
burning emissions are a large contributor to the overall PM2.s emission in-
ventory. This can be seen in Figure 1 that shows relative contributions
from all source categories to PMz25s in ten southeastern states. Alabama,
Georgia, Florida, and South Carolina are all states with significant contri-
bution from fires category that includes prescribed burns. Although the
benefits of prescribed fire are well understood, ways to limit these emis-
sions will continue to be explored by regulators. This pressure increases
when areas are designated nonattainment for PMzs. Figure 2 is a map
showing Army installations in PMz.s nonattainment areas in July 2014.

Figure 1. Annual PM2s emissions by source sector
(from VISTAS project-Barnard and Sabos 2008, 207).

On 12 March 2008, the EPA limited the allowable amount of pollution-
forming ozone in the air from 84 to 75 parts per billion (40 CFR 50 and
58, 2008). Although the ozone NAAQS doesn’t have as direct a connection
to prescribed fire as the PM2.s NAAQS, emissions of VOCs and NOx from
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prescribed fire have been implicated in ozone violations in nonattainment
areas, sometimes several hundreds of miles downwind. Many parts of the
country restrict prescribed fire use during the summer months as part of
regional strategies to limit ozone formation. Figure 3 is a map showing
Army installations in ozone nonattainment areas in July 2014.



Figure 2. Army installations in PM2s nonattainment areas, July 2014 (ERDC-CERL).
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Figure 3. Army installations in ozone nonattainment areas, July 2014 (ERDC-CERL).
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2.2

Interim Air Quality Policy on Wildland and Prescribed Fires

As mentioned in this chapter’s introduction, the Interim Air Quality Policy
on Wildland and Prescribed Fires is the most direct statement on pre-
scribed fire from EPA (U.S. EPA 1998). This interim policy was developed
to strike a balance between the need to protect the public health from
wildland fire emissions and the many benefits provided by the use of
wildland fire. The interim policy revolves around Smoke Management
Programs developed by states/tribes. The interim policy states that:

The EPA does not directly regulate the use of fire within a state or on In-
dian lands. The EPA’s authority is to enforce the requirements of the
CAA. The CAA requires states and tribes to attain and maintain the
NAAQS adopted to protect public health and welfare. This policy recom-
mends that states/tribes implement SMP’s to mitigate the public health
and welfare impacts of fires managed for resource benefits.

The interim policy provides incentives for state/tribes to certify their SMPs
with the EPA. The incentives include the ability to allow voluntary partici-
pation by burners in the SMP, as long as fires do not cause or significantly
contribute to daily or annual PM2zs and PMio NAAQS violations, and the
SMP does not have to be adopted into the State Implementation Plan
(SIP). Another incentive is the commitment by the EPA to use its discre-
tion not to redesignate an area as nonattainment when fires cause or sig-
nificantly contribute to NAAQS PM violations if the state/tribe required
those fires to be conducted within a basic SMP.

The interim policy outlines what the content of state/tribe SMPs must be
in order for the SMP to be certified by the EPA. The components include:

1. Authorization to burn
Minimizing air pollutant emissions
3. Smoke management components of burn plans
a. Actions to minimize fire emissions
b. Evaluate smoke dispersion
c. Public notification and exposure reduction procedures
d. Air quality monitoring
4. Public education and awareness
5. Surveillance and enforcement
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6. Program evaluation
7. Optional air quality protection

For federal land managers, including the DoD, the interim policy describes
the development and use of long-term (10—15 yr) land use management
plans and shorter-term (1-5 yr) fire management plans (FMPs). The plan-
ning results in documented management plans including FMPs. Federal
agencies evaluate the environmental impacts of the tools used for resource
management on publicly owned lands using the National Environmental
Policy Act (NEPA).

The interim policy states that air quality and visibility impact evaluations
of fire activities on federal lands should:

« Include recent historic (e.g., 10 yr) and projected (life of the plan) an-
nual or seasonal emissions from wildland and prescribed fires. Emis-
sion projections should be based on estimates provided by wildland
owners/managers of acres burned, pre-burn fuel loading by vegetation
type and consumption.

» Be related to analyses of cumulative impacts of fires on regional and
subregional air quality, when possible.

« Identify applicable regulations, plans or policies (e.g., burn plans, au-
thorization to burn, conformity).

« ldentify sensitive receptors.

« Include description of planned measures to reduce smoke impacts.

« ldentify the potential for smoke intrusions into sensitive areas and
model air quality and visibility impacts, when possible.

« Describe ambient air monitoring plans, when appropriate.

The EPA’s interim policy is based on states and tribes developing some-
what standardized SMPs. The framework of state/tribal SMPs described in
the interim policy may be a reasonable starting point for developing a sim-
ilar framework for Army installation SMPs. There has been occasional ac-
tivity towards updating EPA’s policy, so some of the details described
above could change.
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2.3

Exceptional Events Rule

On 22 March 2007, the EPA published a rule to establish criteria and pro-
cedures for determining if air-quality monitoring data have been influ-
enced by exceptional events (U.S. EPA 2007). Basically, the Exceptional
Events Rule provides that if an event causes violations of the NAAQS, EPA
could use its discretion not to redesignate an area as nonattainment. For
example, if a wildfire or a volcano caused a violation of the health stand-
ards, it would not make sense to designate the affected area as nonattain-
ment for a source that could not be controlled.

This rule has the potential to provide state regulatory agencies some relief
when prescribed burn events cause a NAAQS to be exceeded. The rule
states that wildfires or “wildland fire use fires” will be treated as natural
events. Prescribed fires managed for resource benefits may qualify for ex-
ceptional events if they meet certain criteria:

« if they are unlikely to reoccur at the same location and are not reasona-
bly controllable or preventable, and

« if the state certifies that an SMP or basic smoke management practices
(BSMP), was in place.

When prescribed fires are applied at the natural return interval for an eco-
system and the prescribed fire is preventing more catastrophic wildfires, it
may be possible to meet these criteria. These decisions will be made on a
case-by-case basis. If a particular burn on an Army installation is suspect-
ed of causing an excursion of an NAAQS, state regulators may contact the
installation to gather information to determine if the prescribed fire can
gualify as an exceptional event. In 2013, the EPA finalized a rule to estab-
lish criteria and procedures for use in determining if air quality monitor-
ing data has been influenced by exceptional events.*

EPA’s handling of data from all other fires will continue to be addressed
under its “Interim Air Quality Policy on Wildland and Prescribed Fires.”

* For more information, refer to the EPA’s Technical Transfer Network website on Exception Events at
http://www.epa.gov/ttn/analysis/exevents.htm which offers a link to its factsheet on the subject at:
http://www.epa.gov/ttn/analysis/docs/exceptevents fs 130510.pdf.
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2.4

Regional Haze Regulations

EPA and state visibility regulations were developed to help meet the na-
tional visibility goal identified in Section 169A of the CAA which is “the
prevention of any future, and the remedying of any existing impairment of
visibility in mandatory Federal Class | areas from man-made air pollu-
tion.” EPA finalized their Regional Haze Regulations on July 1, 1999 (U.S.
EPA 1999). These regulations specifically addressed fire for many states in
the West (see Section 51.309 of the Regional Haze Regulations) and gen-
erally addressed fire in the rest of the states.

All states with Class | areas are required to amend their SIPs to identify
how they will prevent future visibility impairment and remedy existing
impairment of visibility. As a part of their visibility regulations, EPA re-
quires that states, in their SIPs, consider the impacts of prescribed burning
on visibility and the adequacy of their SMPs. Five Regional Planning Or-
ganizations (RPOs) have been established to help states develop programs
to implement the Regional Haze Regulations. These RPOs are shown in
Figure 4.

Figure 4. Regional planning organizations formed by EPA's Regional Haze Program.

Regional Planning Organizations

Mid-Atlantic/Northeast
Visibility Union

Western Regional
Air Partnership

Regional
Air Planning
Association

Visibility Improvement ™ )
Stale and ﬁhalﬂmniatiun\-,}
of the Southeast -




ERDC/CERL TR-15-30 15

3.1

Review of Smoke Management Resources
or Guidance for Developing SMPs

To help shape the components and implementation of Army installation
SMPs, smoke management guidance and smoke management resources
were reviewed. Descriptions of the available guidance and resources that
appeared to be most applicable to the Army’s management of prescribed
burn emissions are provided below.

NWCG Clearinghouse websites

The NWCG Smoke Committee (SmoC) has developed several websites and
information resources related to managing smoke emission from wildland
fires. The SmoC has an “Air Quality and Fire Issues” community website
for presenting updates to SmoC activities and as a place to share infor-
mation about air quality as it relates to fire. A link to this site can be found
on the “My Fire Communities” website
(http://wildfirelessons.net/communities/neighborhoods). This site has a great deal of in-
formation including links to other related sites or documents.

The NWCG SmoC has also developed the Emissions and Smoke Portal
(http://www.frames.gov/ partner-sites/emissions-and-smoke/smoke-portal-home/) . This Site is
divided into sections such as educational resources, smoke research, doc-
uments library, and smoke management resources. The educational re-
sources section contains an online smoke management course, a glossary
of smoke management terms, case studies, recorded presentations on ef-
fective communications for smoke management, and links to air quality
documents and tools.

The National Interagency Fire Center (NIFC) is the nation's support center
for wildland firefighting. One of the NIFC’s fire program areas is smoke
management. The NIFC hosts a smoke management website that is a very
comprehensive clearinghouse for smoke management information
(http://www.nifc.gov/smoke/). This webpage was developed by the NWCG SmoC.
The webpage is divided into smoke management tools, regulations and
policies, emissions, training, publications, and other links.
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3.2

Interagency Prescribed Fire Planning and Implementation
Procedures Guide

The Interagency Prescribed Fire Planning and Implementation Procedures
Guide was developed by NWCG and provides standardized procedures for
planning and implementing prescribed fire (NWCG 2014). The agencies
that agreed to these standardized approaches include the Department of
the Interior’s Bureau of Indian Affairs (BIA), Bureau of Land Management
(BLM), the National Park Service (NPS), the U.S. Fish and Wildlife Service
(USFWS), and the U.S. Department of Agriculture Forest Service (USFS).

The information in the guide may be useful to Army installations. The
guidance describes 21 elements of a prescribed fire plan and provides a
template for these plans. These elements are similar to the elements re-
quired to be contained in an Army Integrated Wildland Fire Management
Plan (IWFMP) that are described in Section 4 of this report. The guide co-
vers all aspects of prescribed fire management with only Element 19 of the
plan being directly focused on smoke management. Other sections of the
guide contain aspects of smoke management via descriptions of prescribed
fire personnel’s smoke management responsibilities, inclusion of smoke
exposure in the safety discussion, and descriptions of the relationships of
smoke management to other elements of the prescribed fire plan. The In-
teragency Prescribed Fire Plan Template from this guide can be found in
Appendix A.

Element 19 of the guide, dedicated to smoke management and air quality,
must include:

« compliance with local, county, state, tribal, and federal air quality regu-
lations;

« identification of smoke sensitive receptors; and

« inclusion of any modeling outputs and any mitigation strategies and
techniques.

The section mentions specific air quality compliance issues including be-
ing located in a nonattainment area for a NAAQS, the potential for pre-
scribed fire to impact Class | areas, the potential for notices of violation,
and information needs for prescribed burns to be qualified as exceptional
events. Two reference documents are mentioned: the “Smoke Manage-
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ment Guide for Prescribed and Wildland Fire,” which is discussed in Sec-
tion 3.3, and the “Guidance for After Action Review of Smoke Impacts,”
which is discussed in Section 3.6.

Smoke Management Guide for Prescribed and Wildland Fire

This guide was developed by NWCG and provides discussions of topics
related to managing smoke emissions from wildland fires (NWCG 2001).
There are a large number of chapters devoted to background information,
followed by chapters on specific topics of interest to managing smoke
emissions. This document is quite often cited in wildland management
plans as the primary source of emission reduction measures. As previously
noted, there are plans to update this guide, but it isn’t clear when this will
occur. All of the information presented in the guide is useful as long as
readers are careful about understanding the types of information that may
have changed since 2001. Information presented in the guide regarding air
quality regulations, air dispersion modeling systems, and air monitoring
technology would especially benefit from an update. Sections in the guide
that are still relevant to Army prescribed burn smoke management include
chapters on fire use planning, smoke management meteorology, and
smoke management techniques to reduce or redistribute emissions.

The guide’s smoke management techniques include two general approach-
es to managing the effects of wildland fire smoke: techniques that reduce
emissions from a given area and techniques that redistribute the emissions
through meteorological scheduling and by sharing the airshed. Emission
reduction techniques discussed include:

« reducing the area burned by concentrating burns, isolating fuels, or
mosaic burning;

« reducing the fuel load through mechanical removal, mechanical pro-
cessing, firewood sales, collection of biomass for electrical generation,
collection of biomass for other uses (e.g., pulp for paper, garden bed-
ding, and wood pellets), or use of ungulates for grazing;

« reducing fuel production through chemical treatments, site vegetation
composition conversion, or land use changes;

« reducing fuel consumed through high moisture in large woody fuels,
moist litter or duff, burning before precipitation, or burning before
large fuels cure;
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« scheduling burning before new fuels appear by burning before litter fall
or burning before green-up; and

« increasing combustion efficiency through use of burn piles or wind-
rows, backing fires, burning under dry conditions, rapid mop-up, aerial
ignition/mass ignition, or use of air curtain incinerators.

Emission redistribution techniques include burning when the dispersion
characteristics of the atmosphere are good, being aware of other burn
events in the same airshed, avoiding smoke intrusion on sensitive areas,
burning smaller units, and burning more frequently.

The applicability and effectiveness of these techniques will vary widely de-
pending on the specific conditions found on installations and the objec-
tives of the prescribed burns. Therefore local experience at installations
will play a very large role in deciding how to apply these techniques.

National Coalition of Prescribed Fire Councils Guide to Smoke
Management

This guide was developed as a reference for Prescribed Fire Councils and
their members when trying to develop smoke management programs at a
local level that best meet local fire management and air quality needs (Na-
tional Coalition of Prescribed Fire Councils 2007). Many states have Pre-
scribed Fire Councils, and Army installation personnel participate in these
organizations. This guide does a good job of summarizing the many issues
related to prescribed fire smoke management. It describes:

« The role of fire in managing ecosystems

« Changes in national fire management policy

« The impact of fire on air quality

« EPA’srole in development of air pollution regulations (what congress
requires them to do)

« Existing federal air pollution standards and regulations (what we need
to deal with now)

« Potential federal air pollution standards and regulations (looking for-
ward)

« States’ roles in development of air pollution regulations (what EPA re-
quires them to do)
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« How local air quality regulations and programs are developed (oppor-
tunities for involvement)

« How to become effectively involved in the development of air quality
regulations at the state and local level (how to play to win)

« Options to minimize the amount and/or impact of smoke produced
from prescribed fire

« What is appropriate in a state or local smoke management program

« How to influence public support for prescribed fire

« The role of prescribed fire councils in addressing air quality issues

3.5

Basic Smoke Management Practices

The “Basic Smoke Management Practices” technical note was developed by
the U.S. Department of Agriculture, Natural Resources Conservation Ser-
vice (NRCS 2011). It presents six BSMPs that can mitigate the impacts of
smoke emissions from prescribed burns. Table 1 summarizes the BSMPs.

Table 1. Summary of Basic Smoke Management Practices (NRCS 2011).

Basic Smoke Management
Practice

Benefit Achieved with the BSMP

When the BSMP is Applied -
Before/During/After the Burn

Evaluate Smoke
Dispersion Conditions

Minimize smoke impacts.

Before, during, after

Monitor Effects on Air
Quality

Be aware of where the smoke is
going and the degree to which it
impacts air quality.

Before, during, after

Record-Keeping/Maintain
a Burn/Smoke Journal

Retain information about the
weather, burn, and smoke. If air
quality problems occur,
documentation helps analyze and
address air regulatory issues.

Before, during, after

Communication - Public
Notification

Notify neighbors and those
potentially impacted by smoke,
especially sensitive receptors.

Before, during

Consider Emission
Reduction Techniques

Reducing emissions can reduce
downwind impacts.

Before, during

Share the Airshed -
Coordination of Area
Burning

Coordinate multiple burns in the area
to manage exposure of the public to
smoke.

Before, during, after




ERDC/CERL TR-15-30 20

3.6

All of these BSMPs could be applied at Army installations. The basic na-
ture of these smoke management practices also applies to the limited na-
ture of many Army installations’ use of prescribed fire.

Guidance for after-action review of smoke impacts

This guidance found on the NIFC website describes actions to be taken af-
ter a known smoke impact has occurred (NIFC 2008). It describes the type
of information that should be collected during prescribed burns to allow a
proper after-action review, and the steps a review should take so that les-
sons can be learned to prevent a similar event occurring in the future. The
exact details presented in the guidance may not all be applicable to Army
installations, but the intent and general steps presented are applicable.
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4 Current Army Smoke Management
Requirements

The Army Wildland Fire Policy Guidance (U.S. Army 2002) requires that
all “installations with unimproved grounds that present a wildfire hazard
and/or installations that utilize prescribed burns as a land management
tool” to develop and implement an IWFMP that is integrated with the in-
stallation’s INRMP, existing fire and emergency service program plan(s),
and ICRMP.

The guidance describes the purpose of the IWFMP is to:

« reduce wildfire potential,

« effectively protect and enhance valuable natural resources,

« integrate applicable state and local permit and reporting requirements,
and

« Implement ecosystem management goals and objectives on Army in-
stallations.

The guidance requires that the IWFMP be reviewed and updated annually
and revised at least once every 5 years. The guidance outlines 15 compo-
nents of IWFMPs and describes program authority for fire management.
The guidance also includes certification, training, and fitness standards for
wildland fire management personnel.

IWFMPs must incorporate a section on prescribed fires that includes site-
specific burn plans. The NWCG Prescribed Fire Plan found in Appendix A
provides the template used by many federal agencies to develop site-
specific burn plans that contain all of the Army’s required elements. At a
minimum, Army guidance requires that burn plans include:

« burn objectives,

« acceptable weather and fuel moisture parameters,
« required personnel and equipment resources,

« burn area map,

« smoke management plan,

» safety considerations,
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« pre-burn authorization/notification checklist,

« coordination to consider wildlife, endangered species, cultural re-
sources, and noxious weed effects,

« alternative plan of action if wind direction changes during prescribed
burn, and

« aplan for analysis of burn success and identification of lessons learned.

The section on Smoke Management and Air Quality should describe mis-
sion, environmental, human health, and safety factors. The section also
includes applicable state and local permit reporting requirements specific
to the installation and region that affect smoke management and identify
necessary mitigation practices. The fire policy guidance cites the NWCG
publication, “Smoke Management Guide for Prescribed and Wildland
Fire” that was described in Section 3.3, for guidance on factors to consider
including in the section.

The IWFMP and its requirement for a “Smoke Management Plan” section
provide a basic framework for the inclusion of SMP components. Many
IWFMPs do include many SMP elements but not always in a coherent or
consistent manner.

Suggested improvements to the current IWFMP, based on SMP compo-
nents, follow in Chapter 5.
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Development of Army Installation Smoke
Management Plans

As discussed in Section 4, the Army already has the basic framework nec-
essary to document SMP elements within the installation-level IWFMPs.
The intent of this section is to recommend how various SMP components
can be implemented and documented to provide a complete SMP for Army
installations. The process for internal and regulatory coordination to im-
plement SMP components should be well developed and documented.
SMPs can help to minimize smoke entering populated areas, to prevent
public safety hazards, to avoid significant contribution to NAAQS viola-
tions, to provide a process to collect data for nuisance mitigation or state
regulatory request for Exceptional Event Rule demonstrations, and to
avoid visibility impacts in Class | areas.

Some states/tribes have developed SMPs to manage emissions from
wildland fires and wildfires. If there is a state/tribal SMP for an installa-
tion’s location, then the installation should follow the requirements of the
applicable SMP. The regulatory basis for states/tribes developing SMPs
was discussed in Section 2. The basic components of these SMPs may pro-
vide a basis for Army installation-level SMPs. The plans are generally cate-
gorized into three progressive levels: BSMPs, SMPs, and enhanced smoke
management programs (ESMPs). Table 2 shows a comparison of the ele-
ments that comprise the three types of plans. BSMPs were described in the
Exceptional Event Rule (U.S. EPA 2007) for states/tribes where no formal
SMP had been adopted. When smoke-related exceptional events occur,
then the state/tribe must consider developing an SMP. The ESMP is de-
scribed in the Regional Haze Rule (U.S. EPA 1999) and is to be developed
by states/tribes when SMPs are not sufficient to protect visibility in Class |
areas.

An Army installation SMP would likely fall into the category of a BSMP or
SMP, although the concept of setting wildland fire emission goals may
make sense for installations with major smoke impact issues. The level of
detail and requirements for Army SMPs will depend on the impact that
smoke-producing activities have on the sensitive areas and the require-
ments placed on the installation by state or local regulations and state-
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Table 2. Comparison of progressive SMPs*,

level SMPs. Army installation-level SMPs would also likely include infor-
mation on training requirements, a listing of state smoke management
regulations, and a description of the state’s SMP.

Elements

BSMP

SMP

ESMP

Meteorology and Smoke Dispersion
Evaluation

C

@)

Monitoring

Track Fire Activity

Share the Airshed/Air Basin

Public Notification

Exposure Reduction

Emission Reduction Techniques

Documentation (keep for 3.5 yrs)

o} Hol Nol ol Nol Nol Ne)

Public Education

Burn Authorization

Surveillance and Enforcement

Program Evaluation

ol Nol Nol Nol Nol Nol ol Hol Nol Nol Ne)

Regional Coordination

Annual Emissions Goals /Minimize Emissions

VD|V|=V| V| V| V| V|XVW|VW|WW|DT|D|=0

* C - Critical, O - Optional, R - Required

Army installation-level SMP components are now most often found in in-
stallation IWFMPs. Smoke management is not usually concentrated in one
section but is integrated with procedures used for attaining prescribed
burn objectives and maintaining safety. The required “Smoke Manage-
ment Plan” section of the IWFMP is often a general statement about the
need to manage smoke emissions and does not always refer to all the
smoke management practices found elsewhere in the IWFMP. For most
installations, a better alternative would be to include all aspects of smoke
management in the “Smoke Management Plan” section, with references
made to related practices found in the IWFMP as needed. The following
sections will cover each of the BSMP and SMP components found in Table
2 and discuss how they might be implemented on installations and docu-
mented in the SMP portion of the IWFMP.
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5.1

Meteorology and smoke dispersion evaluation

Installations generating prescribed burn smoke emissions need to collect
relevant forecasted meteorological information as part of a Go/No-Go de-
cision process and as an input to an analysis of the potential for smoke
emissions to impact smoke-sensitive areas. The impact analysis should be
made based on the meteorological data itself and through a smoke disper-
sion evaluation. The Go/No-Go decision process is discussed below in Sec-
tion 5.10.

5.1.1 Meteorological data

Required meteorological information may include: wind speed (near the
surface and aloft), wind direction, humidity, mixing height, ventilation in-
dex, atmospheric stability, and the vertical temperature profile of the at-
mosphere and inversions. A particular source and format of this infor-
mation may be required by state programs. If the exact data source is not
specified, there are many online outlets for this information. The NIFC
website discussed in Section 3.1 contains links to several fire weather sites.
If feasible, it is a good idea to supplement forecasted information with
weather data collected during the burn by using either automated weather
stations found on the installations or observations made near the burns.
Weather data collected after the burn may also become important if there
are still significant smoldering fuels.

In the SMP portion of the IWFMP, the source and type of meteorological
data should be documented. The method of recording forecasted and ob-
served meteorological data should also be documented. It is always a good
idea to include examples of forms and data in the appendices of the
IWFMP. All collected meteorological data must be saved to document the
condition and for potential use in after-action analyses.

5.1.2 Smoke dispersion evaluation

There are many smoke dispersion analysis tools available online. The
NIFC website discussed in Section 3.1 contains links to several of these
tools, although some of the links appear to need updating. The most basic
online dispersion analysis tool is the Simple Smoke Screening Tool
(http://shrmc.ggy.uga.edu/maps/screen.html) provided by the Forest Service Southern
Research Station. This tool automates a simple, manual, graphic screening
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method found in the Southern Smoke Management Guide. This is the tool
highlighted in the NRCS “Basic Smoke Management Practices” technical
note discussed in Section 3.5 (NRCS 2011), and an example output from it
is shown in Figure 5. The inputs include location of burn, area of burn, fuel
type, ignition method, and wind direction. This tool makes many assump-
tions about smoke dispersion, fuel load, and PM emission factors; it
doesn’t present pollutant concentration output but instead provides col-
ored map-based output for critical smoke-impacted areas (red) and
smoke-impacted areas of concern (yellow).

Figure 5. Example output from the Simple Smoke Screening Tool.*

*yellow = area of concern; red = critical area

This basic level of analysis may be sufficient for many installation applica-
tions, but a specific dispersion analysis tool may be specified by state regu-
lators such as the use of VSMOKE for some southeastern U.S. installa-
tions. Two screening-level dispersion analysis tools potentially useful to
Army installations are VSMOKE-Web (http://shrmc.ggy.uga.edu/maps/vsmoke.html)
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and the BlueSky Playground (http://playground.airfire.org/).” These two tools re-
quire a greater number of inputs and, as a result, make fewer assumptions
and provide greater flexibility. The decision on the level of smoke disper-
sion analysis will depend on the severity of smoke impacts, state require-
ments, and comfort level with the assumptions used and results provided
by individual tools.

The smoke dispersion analysis method should be documented in the SMP
portion of the IWFMP. This documentation includes explaining the source
of all data inputs, the selection of smoke-sensitive areas, and the way anal-
ysis results are used in decision-making processes. It is always a good idea
to include examples of smoke dispersion analysis forms, data, and results
in the appendices of the IWFMP. All collected input data for smoke disper-
sion analysis and results data must be maintained to document the ex-
pected prescribed burn smoke impacts and for potential use in after-action
analyses.

Monitoring

Monitoring refers to observing the effects of smoke emissions. This can
include tracking the direction of smoke travel, the height the smoke plume
top attains, and the amount of smoke dispersion achieved. The monitoring
can be accomplished through visual observation and documented through
notes, photographs, air quality monitoring data, and after-burn evalua-
tions. Monitoring of smoke sensitive areas is particularly important. The
monitoring effort should include checking the air quality of the local
airshed and determining if any burn bans are in effect. Part of the Go/No-
Go decision process should be an evaluation of the air quality. A common
measure of air quality is the air quality index. The NIFC website discussed
in Section 3.1 contains information about smoke monitoring and links to
helpful websites.

Any smoke monitoring procedures should be documented in the SMP por-
tion of the IWFMP. This documentation includes explaining the type of
monitoring data collected and the method of collection. If the monitoring

* Blue Sky website requires a log-in.
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5.4

5.5

data is used in any decision process, the use of the smoke-monitoring data
should be described. It is always a good idea to include examples of all
smoke-monitoring forms, data, and results in the appendices of the
IWFMP. All collected smoke monitoring data must be maintained to doc-
ument the observed prescribed burn smoke impacts and for potential use
in after-action analyses.

Track fire activity

This SMP component refers to collecting information related to the pre-
scribed burn itself (e.g., type of fuel, area burned, location of burn, and
time of ignition). The requirement to collect and store this tracking data is
already included in the IWFMP through information collected in burn
plans for individual prescribed fire events.

Share the airshed/air basin

This component of an SMP only applies to installations located in areas
that occasionally experience poor air quality. “Sharing the airshed” refers
to determining if other public or private landowners will be performing
prescribed burns on days when the air quality may be adversely impacted
by the incremental impacts of all civilian, state, and federal burn events.
Army fire managers should always check the air quality index forecast
(http://www.aimow.gov/) and communicate with state air-quality personnel. If
applicable, procedures for checking air quality levels and contacting other
organizations performing prescribed burns should be documented in the
SMP portion of the IWFMP. The points of contact (POCs) responsible for
prescribed burning in the region should be included in notification proce-
dures described in Section 5.5.

Public and installation notifications

This SMP component refers to notifying installation and public groups
about prescribed burn events. The obligation to notify relevant installation
and public groups is already included in the IWFMP through requirements
for site-specific burn plans. IWFMPs sometimes include a form for record-
ing the pre-burn notifications that includes all the groups that must be
contacted both on and off the installation. These groups may include the
installation fire department, local community fire marshals/fire depart-
ments, range control, military police, public affairs office, state and federal
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forest managers, and state or local environmental regulators. The notifica-
tions may be made by phone, email, or posts made to a publicly available
website. Table 3 shows an example of a pre-burn notification form from
Fort Gordon’s IWFMP. The top part of the form includes information
about the date and location of the prescribed burns, followed by a list of
specific contacts and their contact information. Each column is used to
record information for a single burn. Blank rows are included for any addi-
tional groups that may be contacted for a specific burn.

Table 3. Public notification form example (Fort Gordon, GA).
FORT GORDON PRESCRIBED BURN PHONE NOTIFICATION LOG

DATE
TA/RG NO. OR LOCATION
ACRES (ESTIMATE)

DEGREES GORDON TOWER

DEGREES RICHMOND TOWER

DEGREES COLUMBIA TOWER

DEGREES WRENS TOWER

STATE GRID BLOCK NO.
GFC RICHMOND COUNTY [Time
XXX-XXX/ XXX POC

RANGE CONTROL, DPTM  Time

XXX-XXX/ XXX POC
FG FIRE DEPT Time
XXX-XXX/ XXX POC
MP DESK Time
XXX-XXX/ XXX POC

MP GAME WARDENS Time

XXX-XXX/ XXX POC
BLYTHE CITY HALL Time
XXX-XXX/ XXX POC
BLYTHE FIRE DEPT Time

XXX-XXX/ XXX POC
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5.7

FORT GORDON PRESCRIBED BURN PHONE NOTIFICATION LOG

GROVETOWN FIRE DEPT  i{Time

XXX-XXX/ XXX POC

GA-DOC MEDICAL PRISON Time

XXX-XXX/ XXX POC

Time

POC

CALLER'S INITIALS

Exposure reduction

For states/tribes, this SMP component includes exposure reduction pro-
cedures when smoke events adversely affect air quality. For Army installa-
tion-level SMPs, exposure reduction would include procedures to mini-
mize smoke emissions when prescribed burn emissions are unexpectedly
high or when weather conditions change and cause the burn emissions to
drift towards smoke-sensitive receptors. The emissions causing poor air
quality may be primarily from Army smoke activities, or Army prescribed
burns may be a component in the cumulative effects of other prescribed
burn activities in the region. The procedures to reduce emissions would
include suppression of unusually high smoke-producing prescribed burns
and notification of state air-quality personnel when an unusual event of
this type occurs. Exposure reduction procedures must be explained in the
SMP portion of the IWFMP.

Emission reduction techniques

This SMP component refers to the use of techniques that can limit the lev-
el and effects of emissions from prescribed burns. Some of these tech-
niques were described in Sections 3.3 and 3.5. Key techniques to reduce
the level or effects of emissions include those listed below (NWCG 2001):

1. Reduce the area burned. These techniques should not result in de-
ferring emissions to a later date but rather, result in reducing emis-
sions over time. These techniques have the potential to have detri-
mental effects on ecosystem health in fire-adapted vegetation
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community types and are therefore less applicable when prescribed
burns are used to develop or maintain fire-adapted ecosystems.

a. Burn concentrations. Fuel types to be burned are concentrated in
parts of the burn unit so that not all of the area is burned.

b. Fuel isolation. Fuels that have the potential to smolder (e.g., large
logs, snags, deep pockets of duff, squirrel middens) are isolated so
that they are not burned. Isolating these fuels can, under some cir-
cumstances, be less costly than mop-up activities that stop these
fuel types from smoldering after a burn.

c. Mosaic burning. Prescribed fires that are scheduled to take ad-
vantage of the noncontinuous landscape of fuel types and fuel mois-
tures leading to areas that are not burned.

2. Reduce fuel load. Fuel is removed, decomposed, or prevented from
being produced so that there is less fuel available during prescribed
burns.

a. Mechanical removal. Removal of fuel through mechanical means
such as grinding, mowing, and traditional logging operations. These
techniques are most useful when there is a clear use or market for
the removed fuels. Mechanical removal will somewhat offset
prescribed burn emission gains due to emissions from removal
equipment. There is also the potential for excessive soil compaction
and disturbance, stimulation of invasive nonnative plant species,
removal of natural nutrient sources, and degradation of water
quality.

b. Mechanical processing. Processing of dead or living vegetation into
wood chips or shredded biomass. The processed material may be
removed or left to decompose. Use of this technique has the poten-
tial to replace prescribed burns.

c. Firewood sales. Removal of larger-diameter logs by the public or by
contractors for public sale as firewood. Army installations need to
balance use of this technique with security concerns associated with
civilians harvesting firewood.



ERDC/CERL TR-15-30 32

d. Biomass for electrical generation. Biomass is collected for use in
cogeneration facilities located on or off the installation. This tech-
nique has the same security issues as firewood sales. Developing
on-post cogeneration plants is limited due to expense and the need
to obtain stationary source air permits.

e. Biomass utilization. Collection and use of woody material for non-
fuel applications. These applications include pulp for paper, metha-
nol production, wood pellets, garden bedding, and specialty forest
products. Economic viability will depend on local markets. Security
concerns may limit use of this technique.

f. Ungulates. Grazing of living grassy or brushy vegetation by ungu-
lates such as sheep, cattle, or goats. Ungulates are selective in the
plants they consume and may significantly change the plant species
composition of ecosystems. Ungulate uses may be limited due to
safety issues for the animals as related to some training missions.

3. Reduce fuel production. Techniques used to shift species composi-
tion to types that produce less biomass per year or species that are less
likely to burn.

a. Chemical treatments. Use of broad-spectrum or selective herbicides
to reduce living vegetation or alter species composition. This tech-
nique can reduce or eliminate the need for prescribed fire. Use of
chemicals is limited by its expense and potential for environmental
harm, however. A NEPA analysis will likely be required prior to im-
plementing an herbicide application program.

b. Site conversion. Change of the vegetation types through non-
chemical means such as prescribed fire. Prescribed fire use in
southern pine forest can convert the understory from flammable
shrubs to open woodlands, producing less total fuel generated per
year.

c. Land use change. Change of wildlands to another land use category
such as agricultural or urban. This technique has limited use on
most Army training lands.
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4. Reduce fuel consumed. Reduction of fuel consumed during pre-
scribed burns by scheduling burns during times when a significant por-
tion of the fuel has a high enough moisture content to prevent combus-
tion. However, this technique will only delay emissions if the fuel that
is not consumed is still available for combustion during the next burn.
The extra emissions from incomplete combustion of moist fuels are off-
set by the large reduction in the amount of fuel consumed. It can be
difficult to use these techniques and still meet all prescribed burn pro-
gram goals.

a. High moisture in large woody fuels. Burning when large-diameter
woody fuels (i.e., three or more inches in diameter) are wet can re-
sult in lower fuel consumption and less smoldering.

b. Moist litter and/or duff. Limit smoldering of duff and litter layer by
scheduling burns when the forest floor layer is wet. This condition
most often occurs within a few days of a soaking rain or shortly af-
ter snowmelt. This technique is not useful in some fire-adapted eco-
systems when one of the goals is to burn off the litter to expose soil
surfaces.

c. Burn before precipitation. Scheduling prescribed burns so that pre-
cipitation events occur after the flaming phase of the burn to limit
smoldering.

d. Burn before large fuels cure. In areas where trees are harvested,
perform burns while the moisture content of the harvested trees is
still high.

5. Schedule burn before new fuels appear. Reduction of fuel
amounts by scheduling burns before the fuels appear during the burn-
ing season. This technique may interfere with land management goals
of the prescribed burning program.

a. Burn before litter fall. Schedule burns before deciduous trees drop
their leaves and contribute to the fuel load.

b. Burn before green-up. Schedule burns before the spring, before
grasses and herbaceous fuels produce more fuel.



ERDC/CERL TR-15-30

34

6.

Increase combustion efficiency. Limit the amount of smoldering
to maximize the more efficient and less emission-intensive flaming
stage.

a. Burn piles or windrows. Concentrating fuels into clean and dry
piles or windrows for more efficient combustion. Piles and wind-
rows that are wet or contain soil can results in significant smolder-
ing. This technique is limited by the cost and emissions from heavy
equipment.

b. Backing fires. Produce more efficient, lower-emitting burns by us-
ing a backing fire instead of a heading fire. In general, backing fires
produce more efficient combustion since the flame front passes
more slowly across the unit being burned when compared to a
heading fire.

c. Dry conditions. Schedule burns during dry condition to produce
more efficient combustion conditions. This technique is only appli-
cable when burns will consume the same amount of fuel as during
wet conditions. As noted above, when conditions are wet, the lower
fuel consumption generally more than offsets any emission reduc-
tions from more efficient combustion.

d. Rapid mop-up. Rapid extinguishing of smoldering fuels after a
burn. This technique is limited by its cost.

e. Aerial ignition/mass ignition. Large-scale ignition of prescribed
burns through using a helitorch or other aerial-based method. A
large-scale, more sudden ignition process generally results in a
more rapid consumption of dry surface fuel and generation of high-
ly convective plumes. This type of plume draws heat away from the
fuelbed and prevents drying and preheating of larger and moister
fuels. Under most meteorological conditions, these plumes will rap-
idly rise and thus, will more effectively disperse emissions.

f. Air curtain incinerators. Burning of fuels in a large container or pit
with the aid of a powerful blower that forces air into the fire. These
incinerator devices create very efficient combustion with little visi-
ble smoke emissions. Because of their cost, they are usually only
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7.

employed during large-scale land clearing conducted near smoke-
sensitive areas.

Redistribute the emissions. Air quality problems and complaints
can be prevented by burning during periods of good atmospheric dis-
persion and when prevailing winds will transport emission away from
sensitive areas. Tools for gathering meteorological data and performing
dispersion assessments were discussed in Section 5.1.

Burn when dispersion is good. Unstable atmospheric condition will
more rapidly dilute prescribed burn emissions when compared to
emissions released during more stable atmospheric conditions. Un-
stable conditions will also induce greater plume rise that can
transport plumes over sensitive areas.

. Share the airshed. Establishing local and regional communications

about prescribed burn events can prevent multiple large burns that
would cause smoke impacts.

Avoid sensitive areas. Burns should not be scheduled when winds
are expected to transport burn emissions towards sensitive areas.
The use of a dispersion model as discussed in Section 5.1.2 can help
determine if sensitive areas may experience adverse smoke impacts.

Burn smaller units. Short-term emission impacts can sometimes be
avoided by burning a subset of the scheduled units on days with
challenging meteorological conditions.

Burn more frequently. Burning units on a more frequent schedule
will result in less fuel generation between burns and therefore, few-
er emissions each time the unit is burned. However, more frequent
burns would require that more acreage is burnt each year across the
installation to keep up with the faster return intervals. It is there-
fore not clear that annual emission amounts would be reduced by
burning more frequently.

Table 4 shows some of the constraints including the relative cost for each
of the smoke management practices discussed above. The chosen mixture
of these techniques will depend on many factors including the size of the
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prescribed burn program, locations of smoke-sensitive areas, installation
missions, security requirements, the level of regional prescribed burn ac-
tivity, air quality of the region, and state/local air quality requirements for
prescribed burning.

Emission reduction techniques are most valuable when they can be related
to the amount of emission reduction. If the technique reduces fuel, then
the emission reduction can be related directly to the amount of fuel reduc-
tion. For other techniques, the emission reduction estimation is not as
straightforward. There is some information on emission reductions pre-
sented in the NWCG Smoke Management Guide (NWCG 2001). A table
from the document is shown in Table 5. This information provides only a
rough guide to potential reductions since it is an estimate from the Con-
sume 2.1 model which is based on very specific conditions. Reductions
shown in Table 5 are for individual burns and may not always relate to
emission reduction across an entire burning season.

Great care must be taken when applying emission reduction techniques.
Many of these techniques have the potential to limit plume rise and there-
fore limit plume dispersion. Other techniques limiting fuel consumption in
moist conditions may increase the smoldering of fuels. Local experience
with the application of these techniques is crucial. The SMP portion of the
IWFMP must document the use of smoke management techniques to show
which smoke management practices are being applied.
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Table 4. Constraints and relative costs for smoke
management practices (NWCG 2001).

Smoke Management | ----------------- ~Constraints - - == - =-covcemeuaonann
Method Administrative | Physical | Legal | Cosi | Other
1. Reduce the Area Burned
*  Bum Concentrations Few Slope and Few Igh Omly applicable w small
Acoess pockets of fuel
¢ Isolate Fuels Few Slope Few High Incompatible fuels
¢ Mosaic Burming Few Few Few Moderate Incompatible fuels
2, Reduce Fuel Load
*  Mechanical Removal Slope Few Muoderae Slope
s Mechamcal Processing Slope and Few High Incompatible fuels
Accoss
+  Firewood Sales High Acoess High Few Mo markets, incompatible fuels
*  Biomass for Elecirical High Slope and Moderale Hagh Mo markels, meampatible fuels
Generation Acooss
*  Biomass Unlizaton High Slope amd Moderate High Mo markets, incompatible fuels
Acoesy
*  Lngulates Foew Few High High Incompatible fuels
3. Reduce Fuel Production
¢ (Chemical Treatment High Few Very High | Very High Controwversial policy, adverse
water gnality impacts
*  Site Conversion High Few High High Ecosystem impacts
*  Land Use Change Very High Few Very High | Very High Ecosystem impacts
4. Reduce Fuel Consumed
s«  High Mupisture in Large Few Few Few Few Incompatible fusls in some
Wondy Fuels regzlons
s Moost Litter and Duff Few Few Few Few Not used in the SW region
¢ Burp Before Precipitation Few None MNone Few Dufficult to plan
«  Burn Before Large Fuels Few Few Few Few Limited to activity fuels,
Cuore incompatible fuel types
5. Schedule Buming Before New Fuels Appear
*  Bumn Before Litter Fall Few Few MNone Few Incompatible fusls in most
TEElOns
s  Bum Before Green-Up Few Slope Few Few Limited use in many fuel types
6. Increass Combustion Efficiency
*  Bumn Piles and Windrows Few Slope Few High
+  Backing Fires Few Fuel Few Few MNeed correct meteorological
continuity conditions
¢ Dy Conditions High Drv High High Increased escape potential
conditions
*  Rapid Mop-Up Few Slope and Fow High
ACCESS
«  Aerial Ignition/Ddass Few Few Few Moderae Trained crews and equipment,
Ignition fuel types
*  Adr Curtain Incinerators Few Access Few Wery high
7. Redistribute Emissions
=  Burm When Dspersion is Fow Mioderate Few Mpderate Increased escape potental
Crood
®  Share the Airshed High Few High High
. Avoid Sensitive Areas Few Moderate lew High
*  Bumn Smaller Units High Few Few High
=  Burmn More Freguently Few Few Few Muoderate Smoke management windows
and cost




Table 5. Approximate emission reduction effectiveness for emission reduction techniques used on specifc vegetation types (NWCG 2001).

Frequently

Emission Total Fuel - Ignition | Large Fuel Dull Total Fuel Taolal PM;, .Pl!fn.ﬂ Tuotal PM, .P:\.d‘:’
: . i 2 Fuel Size sl 3 1 2 : s Emission it Emiszion
Reduction Yegelation Type Luoading Tyme! = Time Mouoisture Mouoisture' | Consumption | Emissions ; Emissinns f
e ; = ype {acres) , g g Reduction Reduction
lechnigue (tonsfacre) {minates) (percent) (percent) {tons) {tons} ey {tons) s
percent) {percent)
Muosaic Burning Southern ping 10,9 WNatural 100 1R MN/A 1200 206 309 295
— 50 50
“‘é“ gt Southern pine 10,9 Natural 200 180 N/A 120 593 6.19 5.91
ur I'Ill.'!g
Mechanical | Nothoentralredand | yq, | Acyyity | 100 180 30 NiA 1,659 1565 14.82
removal while pine 40 42
No Mecha.n:ca] North ce_nl.ra]l red and 12.4 Activity 100 180 10 NIA 2531 26,42 95 56
removal while pine
Ungulates Midwest grassland 1.0 Matural 100 MiA MN/A 120 17 017 20 0.06 Wi
Mo Ungulates Midwest grassland 1.4 Matural 100 MNiA MYA 120 57 0.57 ' .18 E
High Moisturein | oL ovoed conifer 96.9 Activity 100 180 40 NIA 3,024 34,92 3265
Large Fuels a4 43
Low Moisture in z ’ : = 2 . - e :
& = - - . AIVILY o ie : - F-‘
T e Fosls Intenor mixed coniler 96,9 Activily 100 180 1 NiA 270 6233 57.67
Moist L]_;tl_[l:':[l and/or Alaska black spruce 30.8 Matural 100 NiA NiA 120 1,492 13.19 12.39
— - 26 26
Dry ]"l‘}‘;;f‘““l"“ Alaska black spruce 30.8 Natural 100 NiA N/A 40 1,909 17.83 16.85
Burn Before Large Pacific Morthwest ! PR s
Fuels Cure Douglas-fit/henlock 1186 Activily 100 180 100 MiA 3,165 24.82 - 2247 _1-1
Bum After Large Pacific Northwest i - .
r el 45 2 4
Fuels Cure Douglas=ficthemlock 118.6 ackivity 100 180 30 NiA 6,194 43.21 10,10
Piled Fuels "‘"““""“;::_‘“’d““’““ 432 Piled 100 N/A NiA N/A 8,549 3116 27.14
P LLLLL 4 13
Mon-piled Fuels | Southw °;‘it{l”“d°”"*‘ 446 Activity | 100 180 30 N/A 2,672 34.16 31.34
i Pacific Northwest . i % ;
by & =0 4
Mass Ignition Yion giay Ribeniiock 118.6 Activity 106 30 10 NiA 5,597 077 ” 36,13 0
5 ik Pacific Northwest u - o5 5
No Mass [gnition Douglas-firfhemlock 118.6 Activity 100 180 40 NVA 6,195 4521 4010
Bura Mote California chaparral 6.7 Natural 100 N/A NIA 120 469 387 3.17
Frequently 83 81
Hhote Less California chaparral 19.7 Natural | 100 NIA N/A 120 2,779 22.93 18.76

Activaty fuels are woody debris resulting from management activity such as logging
* A tractor piled unit does not require ignition time for Consume 2.1,
T A natural fuel unit or piled unit does not require large woody fuel moisture content input for Consume 2.1
* An activity fuel units or piled unit does not require duff moisture content mpat for Consume 2.1

0€-ST-d1 1¥30/9a¥3

8¢
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5.8

5.9

Documentation

As mentioned in each of the preceding sections, it is extremely important
to describe procedures used to manage emissions from prescribed burns
and to maintain records of prescribed burn events. The historic records
should be maintained as long as is reasonably possible. The records are
useful for improving prescribed burn smoke management programs after
learning lessons from unexpected adverse smoke impacts. The records
may also be requested by air quality regulators to demonstrate if an Army
burn could be classified as an exceptional event.

Public education

This component of SMPs is relevant to all installations and especially
those that have received complaints regarding prescribed burn smoke
emissions. Public education and information plays a vital role in pre-
scribed burning and wildland fire use. This role may become more critical
as encroachment causes greater public exposure to prescribed fire smoke.
Without education, the public will not understand the vital role prescribed
burns play in land management.

Several techniques can be employed to describe the purpose and benefits
of an installation’s prescribed burn program. Public outreach can include
hosting open houses, holding public meetings with stakeholders when ma-
jor changes to prescribed burn program are anticipated, distributing press
releases, creating brochures, and maintaining information on publicly ac-
cessible websites.

There are many resources available online to help develop public educa-
tion materials. Several examples are presented below.

State-prescribed fire council websites are good sources of educational ma-
terial. For example, the North Carolina’s Prescribed Fire Council resources
site that links to useful public education materials:
http://www.ncprescribedfirecouncil.org/resources.html.

The Southern Fire Exchange is another example of a website with public
education resources: http://southernfireexchange.org/SFE_Publications/Public_Education.html.

Videos can also be a powerful way to illustrate the benefits of prescribed
burn programs. The National Coalition of Prescribed Fire Councils website


http://www.ncprescribedfirecouncil.org/resources.html
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5.10

contains the following links to videos discussing the benefits of prescribed
fire:

Video - A Land in Balance: Benéefits of Prescribed Fire Use

Video - Why Burn? Fire in the Great Plains

Video - Prescribed Fire: It's Time

The Public Affairs Officer (PAO) should be involved in developing the re-
quired educational materials. Printed material can be made available in
public forums, including land management planning meetings. Any public
education programs should be explained in the SMP portion of the
IWFMP.

Burn authorization

State/tribal SMPs normally contain procedures to authorize planned pre-
scribed burn events before their occurrence. In states with high prescribed
burn activity, the authorization is likely implemented through a permit
system. Permits for individual burns are issued after a review of prescribed
burn plan information that is submitted to the state/tribe.

As was discussed in Section 5.5, Army installations should have a process
for informing state air quality regulators (and other relevant organiza-
tions) when burn events will occur. There should also be clear procedures
on the installation for internal authorization of prescribed burns. The pro-
cedures should describe levels of authority, roles of prescribed burn per-
sonnel, and the factors included in deciding to proceed with burns. All of
burn authorization procedures must be included in the SMP portion of the
IWFMP.

Agencies belonging to the NWCG (e.g., USFS, BLM, NPS, and BIA) use
two forms (PMS 485 and PMS 486) that could serve as a starting point for
developing Army installation templates for documenting burn authoriza-
tion procedures and actions. These forms are part of the Interagency Pre-
scribed Fire Plan Template (Part 2A and Part 2B) shown in Appendix A.
These forms are also shown Figure 6 and Figure 7.

The first form (PMS 485; Figure 6) is used to acquire agency approval of
prescribed burn plans. This form is approved well before ignition, and it
contains a range of dates for implementing the prescribed burn program.


http://texasforestservice.tamu.edu/main/article.aspx?id=16618
http://www.youtube.com/watch?v=UvRbwK7YQbg&list=PLkVJry3C6s2cgkVkA_KYwAbuQi_Pyeas7
https://www.youtube.com/watch?v=-aAwpBQHvm4
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PMS 485 includes discussion elements that must be considered part of the
general prescribed burn planning and decision making process. Although
this form covers all aspects of prescribed burn authorization, all of the
items on the form are also part of smoke management planning and deci-
sion making.

The second form (Figure 7), PMS 486, is used to document the steps taken
to allow ignition of a specific prescribed burn. The form presents im-
portant decision points in the form of a “Yes or No” checklist where any
“No” answer results in a No-Go decision for the burn. The form covers all
aspects of prescribed burn decision making including smoke management.
For smoke management, the form covers areas discussed in Sections 5.1,
5.4,5.5,5.7, and 5.8 regarding smoke effects analysis, required notifica-
tions, adherence to smoke management practices, and documentation.

If there are specific conditions that must be met regarding fuel (e.g., mois-
ture content), meteorology (e.g., wind direction and atmospheric stability),
or air quality (e.g., high air-quality index), it is useful to include these val-
ues on a Go/No-Go checklist form. This can greatly reduce the likelihood
of smoke impacts on smoke-sensitive areas (e.g., highways, runways,
schools, health facilities, on- and off-post housing areas, Class | areas, and
nonattainment areas). Figure 8 shows an example of this type of checklist,
used at Fort Gordon.
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Figure 6. Agency Administrator Ignition Authorization, form PMS 485,
used by agencies in the NWCG (NWGC 2014).
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Figure 7. Prescribed fire go/no-go checklist, form PMS 486,
used by agencies in the NWCG (NWGC 2014).
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Figure 8. Prescribed fire pre-burn checklist used by Fort Gordon*.

*KBDI = Keetch-Byram Drought Index, GFC = Georgia Forestry Commission, DES = Directorate of Emer-
gency Services, and 10C = Installation Operation Center.

a4



ERDC/CERL TR-15-30 45

5.11 Surveillance and enforcement

5.12

5.13

5.14

State/tribal SMPs normally contain mechanisms to assure compliance
with SMP requirements. Installation-level SMPs expressed in the IWFMP
should contain descriptions of key personnel’s roles and responsibilities
for prescribed burn plan execution. There should be procedures in place
that allow responsible employees to ensure that requirements have been
met.

Program evaluation

IWFMPs are required to be reviewed and updated annually and revised at
least once every five years. Therefore, the evaluation component of SMPs
is automatically met.

List regulatory requirements

The “Smoke Management and Air Quality” section of an IWFMP is re-
quired to include applicable state and local permit reporting requirements
which are specific to the installation and region that affect smoke man-
agement. This section must include all state air quality regulations appli-
cable to prescribed fire smoke emissions and any requirements in the
state’s SMP.

Training

Installations should have specific training requirements or certifications
for personnel involved with prescribed burning. Training requirements
should be included in the IWFMP. Smoke management training links can
be found on the NIFC website described in Section 3.1. Training shown for
smoke management on this site is available through formal and online
courses, as shown below. Training specific to managing emissions from
prescribed burns should be documented in the SMP portion of the
IWFMP.

There are several formal courses offered through the national training cen-
ter that include smoke management in the curriculum. However, RX-410
specifically focuses on smoke management training.

« RX-301 - Prescribed Fire Implementation
« RX-310 - Introduction to Fire Effects
» RX-341 - Prescribed Fire Burn Plan Preparation
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« RX-410 - Smoke Management Techniques
+ RX-510 - Applied Fire Effects

Go to the National Wildland Fire Training website to schedule training in
these formal courses, as it is made available:

http://www.nationalfiretraining.net/schedule/list

There are also two online course site links shown on the training page of
the NIFC website. Updated links for these two training sites are shown be-
low. The specific training on the NIFC website may change over time,
however, as information is updated.

« EPA Air Pollution Training Institute

http://www.apti-learn.net/LMS/EPAHomePage.aspx

« Smoke Management and Air Quality for Land Managers

https://www.frames.gov/partner-sites/emissions-and-smoke/educational-resources/tutorial/



http://www.nationalfiretraining.net/course_session/list.html
http://www.apti-learn.net/LMS/EPAHomePage.aspx
https://www.frames.gov/partner-sites/emissions-and-smoke/educational-resources/tutorial/
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6 Summary and Recommendations

EPA has the authority to regulate prescribed fire emissions through the
CAA. Its policy on controlling emissions from wildland fires is complex
and still evolving. Smoke emissions are regulated because they contribute
to exceedances of the PM25 NAAQS, the ozone NAAQS, and visibility deg-
radation in Class | areas. In its interim policy, EPA recognized the many
benefits of using fire for land management and presented a control strate-
gy based on states/tribes developing SMPs. The interim guidance provided
required sections for SMPs to allow certification of state/tribal SMPs by
the EPA. EPA rules for controlling smoke emission impacts on visibility
degradation in Class | areas and classifying some fire events as exceptional
events expanded on this theme of balancing wildland fire’s benefits against
wildland fire’s large contribution to PMz2s emissions in many areas.

States have implemented EPA regulations and policy by developing their
own regulations, SMPs, and SIP conditions. The complexity and level of
control varies widely among states. Some regional consistency exists in the
approach for controlling fire emissions to prevent visibility degradation
because of the establishment of RPOs.

A wide array of guidance for developing SMPs and tools for managing
prescribed fire emissions is available. Much of this guidance and many of
these tools have been developed by federal agencies or consortiums of
federal agencies (e.g., NWCG). This information and many of the tools are
applicable to Army installation management of prescribed burn smoke
emissions.

The Army already has the basic framework for developing SMPs within an
installation’s IWFMP. The IWFMPs already requires information on
smoke management, but this information is often scattered throughout
IWFMPs and is sometimes difficult to recognize as a coherent SMP.

One approach for developing Army SMPs is to follow the required ele-
ments of state/tribal SMPs. If this approach is taken, it is recommended
that Army SMPs contain the following sections:
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« Meteorology and Smoke Dispersion Evaluation
« Monitoring

« Track Fire Activity

« Share the Airshed/Air Basin

« Public and Installation Notification
« Exposure Reduction

« Emission Reduction Techniques

« Documentation

« Public Education

« Burn Authorization

« Surveillance and Enforcement

« Program Evaluation

It is also recommended that a great deal of flexibility be allowed in instal-
lation SMPs. Installation smoke management requirements will vary
greatly due to the extreme variations among installations in the use of pre-
scribed fire, the impacts of smoke emissions on smoke-sensitive areas, and
the applicable state’s air-quality regulatory requirements for controlling
these emissions.
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Appendix A: Interagency Prescribed Fire Plan
Template (from NWCG 2014)

Element 1: Signature page
PRESCRIBED FIRE PLAN

ADMINISTRATIVE UNIT NAME(S):

PRESCRIBED FIRE NAME:
Prescribed Fire Unit (Ignition Unit):

PREPARED BY:
Name (print): Qualification/Currency:

Signature: Date:

TECHNICAL REVIEW BY:
Name (print): Qualification/Currency:

Signature: Date:

COMPLEXITY RATING:

MINIMUM BURN BOSS QUALIFICATION:

APPROVED BY:
Name — Agency Administrator (print):

Signature — Agency Administrator: Date:
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Instructions: The Agency Administrator Ignition Authorization must be completed
before a prescribed fire can be implemented. If ignition of the prescribed fire is not

AGENCY ADMINISTRATOR IGNITION
AUTHORIZATION

(Prescribed Fire Plan, Element 2A)

initiated prior to expiration date determined by the agency administrator, a new
authorization will be required.

Prior to signature the agency administrator should discuss the following key items with the
fire management officer (FMO) or burn boss. Attach any additional instructions or discus-

sion documentation (optional) to this document.

Key Discussion Items

A.

Has anything changed since the Prescribed Fire Plan was approved or revali-
dated?

Such as drought or other climate indicators of increased risk, insect activity,
new subdivisions/structures, smoke requirements, Complexity Analysis Rat-

ing.

Have compliance requirements and pre-burn considerations been complet-
ed?

Such as preparation work, NEPA mitigation requirements, cultural, threat-
ened and endangered species, smoke permits, state burn per-
mits/authorizations.

Can all of the elements and conditions specified in Prescribed Fire Plan be
met?

Such as weather, scheduling, smoke management conditions, suitable pre-
scription window, correct season, staffing and organization, safety consid-
erations, etc.

Are processes in place to ensure all internal and external notificationsand
media releases will be completed?

E.
prescribed fire?

Have key agency staffs been fully briefed about the implementation of this

F.

Are there circumstances that could affect the successful implementation of

the plan?

Such as preparedness level restrictions, resource availability, other pre-
scribed fire or wildfire activity
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G. Have you communicated your expectations to the Burn Boss and FMO re-
garding if and when you are to be notified that contingency actions are being
taken?

H. Have you communicated your expectations to the Burn Boss and FMO re-
garding decisions to declare the prescribed fire a wildfire?

Implementation Recommended by:

FMO or Prescribed Fire Burn Boss Signature: Date:

I am authorizing ignition of this prescribed fire between the dates of and

It is my expectation that the project will be implemented within this time frame and as
discussed and documented and attached to this plan. If the conditions we discussed
change during this time frame, it is my expectation you will brief me on the circum-
stances and an updated authorization will be negotiated if necessary.

Additional Instructions or Discussion Documentation attached (Optional): Yes [1 NolJ

Ignition Authorized by:

Agency Administrator Signature and Title: Date:
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PRESCRIBED FIRE GO/NO-GO CHECKLIST

(Prescribed Fire Plan, Element 2B)

* Preliminary Questions

Circle YES or NO

A. Have conditions in or adjacent to the ignition unit changed, (for example:

drought conditions or fuel loadings), which were not considered in the pre- YES NO
scription development?
If NO proceed with the Go/NO-GO Checklist below, if YES go to item B.
B. Has the prescribed fire plan been reviewed and an amendment been ap-
proved; or has it been determined that no amendment is necessary? YES NO

If YES, proceed with checklist below.
If NO, STOP: Implementation is not allowed. An amendment is needed.

GO/NO-GO Checklist

Circle YES or NO

* Have ALL permits and clearances been obtained? YES NO

* Have ALL the required notifications been made? YES NO

* Have ALL the pre-burn considerations and preparation work identified YES NO
in the prescribed fire plan been completed or addressed and checked?

* Have ALL required current and projected fire weather forecast been obtained YES NO
and are they favorable?

* Are ALL prescription parameters met? YES NO

* Are ALL smoke management specifications met? YES NO

* Are ALL planned operations personnel and equipment on-site, available and YES NO
operational?

* Has the availability of contingency resources applicable to today’s implementa- YES NO
tion been checked and are they available?

* Have ALL personnel been briefed on the project objectives, their assign- YES NO

ment, safety hazards, escape routes, and safety zones?

NOT proceed with the test fire: Implementation is not allowed.

If all the questions were answered “YES” proceed with a test fire. Document the
current conditions, location and results. If any questions were answered “NO”, DO

YES or NO

After evaluating the test fire, in your judgment can the prescribed fire be carried out
according to the prescribed fire plan and will it meet the planned objective? Circle:

* Items required if checklist is modified *

Burn Boss Signature: Date:
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Element 3: Complexity analysis summary

ysis in Appendix C of the prescribe fire plan.

This summary should include the same summary rationale that is in the complexity anal-

ELEMENT RISK POTENTIAL TECHNICAL
CONSEQUENCE DIFFICULTY
1. Potential for escape
2. Thg r_ugmber and dependence of
activities
3. Off-site values
4. On-site values
5. Fire behavior
6. Management organization
7. Public and political interest
8. Fire treatment objectives
9. Constraints
10. Safety
11. Ignition procedures/methods
12. Interagency coordination
13. Project logistics
14. Smoke management

COMPLEXITY RATING SUMMARY

OVERALL RATING

RISK

CONSEQUENCES
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COMPLEXITY RATING SUMMARY OVERALL RATING

TECHNICAL DIFFICULTY
SUMMARY COMPLEXITY DETERMINATION

Rationale:

Fill out Elements 4 through 21 based on the guidance provided in the Interagency Pre-
scribed Fire Planning and Implementation Procedures Guide, PMS 484.

Element 4: Description of prescribed fire area

A. Physical Description
Location:

Size:
Topography:
Project area:

a pr w N

Ignition units:

B. Vegetation/Fuels Description:
1. On-site fuels data:

2. Adjacent fuels data:

3. Percent of vegetative type and fuels model(s):
C. Description of Unique Features, Natural Resources, Values:

D. Maps - Attach in Appendix A
1. Vicinity (Required)
2. Project/Ignition Unit(s) (Required)
3. Significant or Sensitive Features (Optional): [J Included [ Not Included

4. Fuels or Fuel Model(s)(Optional): [J Included [ Not Included

5. Smoke Impact Area (Optional): [ Included [ Not Included
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Element 5: Objectives

A. Resource objectives:

B. Prescribed fire objectives:

Element 6: Funding

A. Cost:

B. Funding source:

Element 7: Prescription

A. Prescription Narrative:
1. Describe how fire behavior will meet objectives

B. Prescription Parameters:

1. Environmental or fire behavior (or both)

2. Fire Modeling or empirical documentation (or both)

Element 8: Scheduling

A. Implementation Schedule:
1. Ignition Time Frames or Season(s) (or both)

B. Projected Duration:
C. Constraints:

Element 9: Pre-burn considerations and weather
A. Considerations:

1. On-site
2. Off-site

B. Method and Frequency for Obtaining Weather and Smoke Manage-
ment Forecast(s):

C. Notifications:
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Element 10: Briefing

A. Briefing Checklist; including, but not limited to: (additional items may
be added)

Burn organization and assignments
Prescribed Fire objectives and prescription
Description of prescribed fire projectarea
Special considerations and sensitive features
Expected weather and fire behavior
Communications

Ignition plan

Holding plan

Contingency plan and assignments

Wildfire declaration

Safety and medical plan

Aerial ignition briefing (if aerial ignition devices will be used)

Element 11: Organization and equipment

A. Positions:
B. Equipment:

C. Supplies:

Element 12: Communication

A. Radio Frequencies:
1. Command frequency(ies):

2. Tactical frequency(ies):

3. Air operations frequency(ies):

B. Telephone Numbers:

Element 13: Public and personnel safety, medical

A. Safety Hazards:

B. Mitigation: Measures Taken to Reduce the Hazards:
C. Emergency Medical Procedures:

D. Emergency Evacuation Methods:

E. Emergency Facilities:
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Element 14: Test fire

A. Planned Location:

B. Test Fire Documentation:
1. Weather conditions on site

2. Test fire results
Element 15: Ignition plan

A. Firing Methods:
1. Techniques, sequences and patterns

B. Devices:
C. Minimum Ignition Staffing:

Element 16: Holding plan

A. General Procedures for Holding:
B. Critical Holding Points and Actions:

C. Minimum Organization or Capabilities Needed:

Element 17: Contingency plan

Management Action Points or Limits:

(Optional MAP Table Format)

Management Action Point — Management Action Point Narrative
Documentation Element

Designator and Description:

Condition:

Management Intent:

Recommended Action(s) to Consid-
er:

Recommended Resources:

Time Frame:

Describe the consequences of not
taking the recommended action(s)
(Optional):

Responsibility:
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Management Action Point — Management Action Point Narrative
Documentation Element

Date Each Action is Initiated (Op-
tional):

(if you need to include more MAPs, copy and paste the above template)
B. Actions Needed:

C. Minimum Contingency Resources and Maximum Response Time(s):

Element 18: Wildfire declaration

A. Wildfire Declared By:
B. IC Assignment:
C. Notifications:

D. Extended Attack Actions and Opportunities to Aid in Fire Suppression
(Optional):

Element 19: Smoke management and air quality

A. Compliance:

B. Permits to be Obtained:

C. Smoke-Sensitive Receptors:
D. Potential Impacted Areas:

E. Mitigation Strategies and Techniques to Reduce Smoke Impacts:

Element 20: Monitoring

A. Fuels Information Required and Procedures:

B. Weather Monitoring (Forecasted and Observed) Required and Proce-
dures:
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C. Fire Behavior Monitoring Required and Procedures:

D. Monitoring Required to Ensure that Prescribed Fire Plan Objectives
are Met:

E. Smoke Dispersal Monitoring Required and Procedures:
Element 21: Post-burn activities
A. Post-Burn Activities that must be Completed:

Prescribed Fire Plan Appendices

Appendix A: Maps: Vicinity, Project or Ignition Units (or both), Optional: Significant or
Sensitive Features, Fuels or Fuel Model, Smoke Impact Areas

Appendix B: Technical Reviewer Checklist

Appendix C: Complexity Analysis

Appendix D: Agency-Specific Job Hazard Analysis or Risk Assessment

Appendix E: Fire Behavior Modeling Documentation or Empirical Documentation

Appendix F: Smoke Management Plan and Smoke Modeling Documentation (Optional)

Appendix A: Vicinity Map

Insert your vicinity maps here. Refer to Element 4D in the Interagency Prescribed Fire
Planning and Implementation Procedures Guide, PMS 484, to fill out this appendix.

Appendix A: Project (Ignition Units) Maps

Insert your project (ignition unit) map(s) here. Refer to Element 4D in the Interagency
Prescribed Fire Planning and Implementation Procedures Guide, PMS 484, to fill out
this appendix.

Appendix A: Significant or Sensitive Features: (Optional) Maps

Insert your significant or sensitive feature map(s) here. Refer to Element 4D in the Inter-
agency Prescribed Fire Planning and Implementation Procedures Guide, PMS 484, to
fill out this appendix.
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Appendix A: Fuels or Fuel Model: (Optional) Maps

Insert your fuel or fuel model map(s) here. Refer to Element 4D in the Interagency Pre-
scribed Fire Planning and Implementation Procedures Guide, PMS 484, to fill out this
appendix.

Appendix A: Smoke Impact Areas: (Optional) Maps

Insert your significant or sensitive feature map(s) here. Refer to Element 4D in the Inter-
agency Prescribed Fire Planning and Implementation Procedures Guide, PMS 484, to
fill out this appendix.

Appendix B: Technical Reviewer Checklist
Fill out this checklist based on the guidance provided in the Technical Review section in the
Interagency Prescribed Fire Planning and Implementation Procedures Guide, PMS 484.

Rate each element in the following table with an “S” for Satisfactory or “U” for Unsatisfactory.
Use Comment field as needed to support the element rating.

PRESCRIBED FIRE PLAN ELEMENTS RATING COMMENTS
1. Signature page
2. A. Agency Administrator Ignition Authorization, PMS 485
2. B. Prescribed Fire GO/NO-GO Checklist, PMS 486
3. Complexity Analysis Summary
4. Description of Prescribed Fire Area
5. Objectives
6. Funding
7. Prescription: Prescription Narrative and Prescription Pa-
8. Scheduling
9. Pre-Burn Considerations and Weather
10. Briefing
11. Organization and Equipment
12. Communication
13. Public and Personnel Safety, Medical
14. Test Fire
15. Ignition Plan
16. Holding Plan
17. Contingency Plan
18. Wildfire Declaration
19. Smoke Management and Air Quality
20. Monitoring
21. Post-Burn Activities
Appendix A: Maps
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PRESCRIBED FIRE PLAN ELEMENTS RATING COMMENTS

Appendix C: Complexity Analysis

Appendix D: Agency-Specific Job Hazard Analysis or Risk As-
sessment

Appendix E: Fire Behavior Modeling Documentation or Empiri-
cal Documentation

Appendix F: Smoke Management Plan and Smoke Modeling
Documentation (Optional)

Other

D Approval is recommended subject to the completion of all requirements listed in the

comments section, or on the Prescribed Fire Plan.

D Recommendation for approval is not granted. Prescribed fire plan should be re-submitted

for technical review subject to the completion of all requirements listed in the comments
section, or on the Prescribed Fire Plan.

Technical Reviewer Signature:

Qualification and Currency:

Date Signed:

Appendix C: Complexity Analysis

Please refer to Element 3: Complexity Analysis Summary in the Interagency Prescribed
Fire Planning and Implementation Procedures Guide, PMS 484, and the procedures in
the Prescribed Fire Complexity Analysis Rating System Guide, PMS 424, to fill out this
appendix.

Appendix D: Agency-Specific Job Hazard Analysis or Risk Assessment

Please refer to your specific agency guidance to fill out this appendix.

Appendix E: Fire Behavior Modeling Documentation or Empirical
Documentation

Refer to Element 7: Prescription, in the Interagency Prescribed Fire Planning and Im-
plementation Procedures Guide, PMS 484, to fill out this appendix.
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Appendix F: Smoke Management Plan and Smoke Modeling
Documentation

(OPTIONAL)

Refer to the Smoke Management Guide for Prescribed and Wildland Fire (NWCG 2001)
and Appendix B, “Basic Smoke Management Practices” in the Interagency Prescribed
Fire Planning and Implementation Procedures Guide (NWCG 2014) to fill out this ap-
pendix.
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